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Abstract— An efficient green method for the synthesis of 
oxazino quinoline-2-amine derivatives, oxazino quinoline 
derivatives and chromeno oxazin-5-one derivatives  have 
been synthesized through cyclization of aromatic 
aldehyde, ammonium acetate, substituted amides and   8-
hydroxy-quinoline or 4-hydroxy coumarin by one-pot 
condensation method is described. The synthesized 
compounds are characterized by FT-IR, 1H NMR and 
MASS spectral techniques and are screened further for 
biological activities against Escherichia coli, 
Pseudomonas aeruginosa, Staphylococcus aureus and 
Bacillus subtilis using cup plate method and disc diffusion 
method. 
Keywords — One-pot Synthesis, Biological activity, 
Chromeno oxazin-5-one derivatives, Oxazino quinoline-
2-amine derivatives and Oxazino quinoline derivative.  
 
I. INTRODUCTION 
One pot synthesis through multi-component reactions 
[MCRs] has a great role in organic synthesis. These are 
one step reactions, where the reactants are subjected into 
a single reactor to form a desired product with high yields 
without any intermediate formation. Its importance lies 
mainly in the synthesis of medicinally potent compounds 
and its convenient preparation than the conventional 
methods, thereby having great advantage over convergent 
and conventional synthesis [1-3]. 
The compounds consisting of quinoline moiety have 
broad range of applications with biological activity such 
as anti-malarial, anti-asthmatic, anti-inflammatory and 
anti-bacterial properties [4,5]. On the other hand, 
oxazinone derivatives have a considerable property as a 
non-nucleoside reverse transcriptase inhibitor to fight 
against HIV virus which is approved by FDA [6]. 
Heterocyclic compounds having coumarin nuclei have 
aroused wide range of biological activities [7, 8] such as 
antibacterial, anticoagulant, antiviral, antifungal, 
anticancer and anti-inflammatory  properties [9]. 
Coumarins acts as urease inhibitors [10], corrosion 
inhibitors [11], optical brighteners [12], dispersed 
fluorescent and laser dyes [13] used in Dye Sensitized 
Solar Cells (DSSCs)[14-21]. The main importance lies in 
the functionally substituted chromenes in the field of 
medicinal chemistry [22-23] as natural fruit and plant 
extract in Ammi Visnaga as visnadine [25] and in 
Phlojodicarpus sibiricus as Khellactone [26]. These have 
perfect vasodilatory properties.  
Chromene is the privileged structural component for 
various natural products consisting of photochemical 
properties. It is the backbone of many polyphenols found 
mostly in alkaloids, flavanoids, tocopherols and 
anthocyanins [27].  The chromene derivatives are 
potential anticancer agents [28]. Earlier several methods 
are reported for the synthesis of oxazino quinolines, from 
aromatic aldehydes, 6-quinolinol and urea under  solvent-
free  conditions  using  p-toluene  sulfonic  acid  at  150 
°C [6], 6-quinolinol, benzaldehyde and methylcarbamate 
using H2O/ Triethylbenzylammonium- chloride using 
water as solvent [29] and quinoline, dimethyl 
acetylenedicarboxylate  zwitterions and aldehydes using 
toluene as solvent [30], 8-hydroxyquinoline, thiourea and 
formaldehyde by condensation method using N, N-
Dimethylformamide medium as solvent [31].  
In this a novel preparation of oxazino quinolines using 
different reactants is reported. The main objective of our 
research is synthesis of active heterocyclic compounds, 
which involves greener procedures, shorter reaction 
times, lower temperature conditions, higher yields, and 
economically desirable processes.  
Now we report an efficient greener synthesis of oxazino 
quinoline-2-amine derivatives, oxazino quinoline 
derivatives and chromeno oxazin-5-one derivatives 
through cyclization of aromatic aldehyde, ammonium 
acetate, amide and 8-hydroxy quinoline ("Fig.1") or 4-
hydroxy coumarin ("Fig.2") through one pot condensation 
method without catalyst. 
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II. EXPERIMENTAL 
2.1. Chemicals and Apparatus: 
All chemicals used in this process are of AR grade fine 
chemicals, without any further purification. The 
synthesized oxazino quinoline-2-amine, oxazino 
quinoline derivatives and chromeno oxazin-5-one 
derivatives were characterized by FT-IR, 1H NMR and 
MASS spectral techniques. FT-IR spectra recorded on a 
(Perkin Elmer Spectra-880) spectrophotometer by using 
KBr pellets in the region 400 - 4500 cm−1 and 1H NMR 
spectra was characterized by 400 MHz-(Bruker Avance) 
in CDCl3 solvent and MASS spectra was recorded at 70 
eV (MASPEC low resolution mass spectrometer). 
 
2.2. General Procedure for the synthesis of oxazino 
quinoline-2-amine and  oxazino quinoline derivatives 
and chromeno oxazin-5-one derivatives: 
The one pot synthesis of oxazino quinoline-2-amine and  
oxazino quinoline derivatives and chromeno oxazin-5-one 
derivatives was carried out in 250 mL round bottomed 
flask by taking equimolar quantities of aromatic 
aldehydes (10 mmol), ammonium acetate(10 mmol),  
substituted amides  (10 mmol), 8-hydoxyquinoline or 4-
hydroxy coumarin (10 mmol) and 15 mL of ethanol were 
mixed together in a round bottomed flask and the flask 
was placed in an oil bath over a hotplate consisting of 
magnetic stirrer and  kept  for reflux  at 80 C for one 
hour. The progress of the reaction was monitored by TLC 
using mobile phase (n-Hexane:ethyl acetate 3:1). The 
excel solvent from product mixture was removed under 
rotatory evaporator to obtain the solid product, which was 
then recrystalized from hot ethanol, to get the pure 
products and they are characterized and compared by FT-
IR, 1H NMR and MASS spectral techniques which are 
presented in 3.2 spectral data. 
 
III. RESULTS AND DISCUSSION 
The procedure involves the cyclization of aromatic 
aldehyde, ammonium acetate, 8-hydroxy-quinoline and  
substituted amides  to form oxazino quinoline-2-amine 
and  oxazino quinoline derivatives is described as model 
reaction shown in "Fig.1" and  cyclization of aromatic 
aldehyde, ammonium acetate, 4-hydroxy coumarin and  
substituted amides to form chromeno oxazin-5-one 
derivatives is described as model reaction shown in 
"Fig.2". The attainability of formation of these derivatives 
and the reaction conditions are tabulated in "Table 1". 
3.1 Plausible Mechanism for the synthesis of oxazino 
quinoline-2-amine and oxazino quinoline derivatives and 
chromeno oxazin-5-one derivatives: 
In this reaction 8-hyroxy quinoline or 4-hydroxy 
coumarin, benzaldehyde, ammonium acetate and 
substituted amides are taken as reactants to run the 
process. Initially aromatic aldehydes undergo 
nucleophillic addition with 8-hydroxy quinoline or 4-
hydroxy coumarin through Knovenegal   condensation 
reaction to form the intermediate Knovenegal product (1). 
In the second step, ammonium acetate and substituted 
amides undergo enolisation. The formed enol product 
reacts with Knovenegal product to form the highly 
stabilized product smoothly shown in "Fig.3". In this 
mechanism 8-hydroxy quinoline or 4-hydroxy coumarin 
consists of same OH groups and the reaction mechanism 
is same. 
 
3.2. Spectral and physical data for the synthesized 
compounds: 
2-methyl-4-phenyl-4a,10b-dihydro-4H-[1,3]oxazino[5,6-
h]quinoline(4a): 
IR (KBr, υmax cm-1): 3056(CH str), 1515(-C=C str), 
1274(-C=N str), 1104(-C-O-C str); 1H NMR (400 MHz, 
CDCl3 δ / ppm): 7.914 - 7.898 (m, Ar-H), 7.894 – 7.838 
(m, Ar-H), 7.830 -7.818 (m, Ar-H), 7.813-7.869 (m, Ar-
H), 7.564-7.556 (m, Ar-H), 7.559 -7.549(m, Ar-H), 7.543 
– 7.532 (m, Ar-H), 7.529-7.519 (m, Ar-H), 7.516 – 7.470 
(m, Ar-H), 7.320 – 7.260 (m, Ar-H), 4.04 (s,1H), 1.9 (s, 
methyl proton); ESMS:275.1 [M+1]. 
 
2,4-diphenyl-4a,10b-dihydro-4H-[1,3]oxazino[5,6-
h]quinoline(4b): 
IR (KBr, υmax cm-1): 3172(CH str), 1624(-C=Cstr), 1250(-
C=N str), 1150(-C-O-C str); 1H NMR (400 MHz, CDCl3 
δ / ppm): 8.898 (m, Ar-H), 7.835 – 7.829 (m, Ar-H), 
7.827 -7.823 (m, Ar-H), 7.814-7.809 (m, Ar-H), 7.805-
7.559 (m, Ar-H), 7.556 -7.553(m, Ar-H), 7.543 – 
7.537(m, Ar-H), 7.532-7.522 (m, Ar-H), 7.519 – 7.516 
(m, Ar-H), 7.473 (m, Ar-H), 7.453 (m, Ar-H), 7.439 (m, 
Ar-H), 7.435 (m, Ar-H), 7.260 (m, Ar-H), 6.11 (m, Ar-
H), 5.897 (s,1H); ESMS: 337.2 [M+1]. 
 
4-phenyl-4a,10b-dihydro-4H-[1,3]oxazino[5,6-
h]quinolin-2-amine(4c): 
IR (KBr, υmax cm-1): 3072(CH str), 1508 (-C=C str), 1275 
(-C=N str), 1103(-C-O-C str); 1H NMR (400 MHz, CDCl3 
δ / ppm): 7.91 - 7.897 (m, Ar-H), 7.651 – 7.568 (m, Ar-
H), 7.549-7.531 (m, Ar-H), 7.506-7.487 (m, Ar-H), 
7.357-7.329 (m, Ar-H), 7.311 -7.290(m, Ar-H), 7.260 – 
7.126 (m, Ar-H), 7.107 (m, Ar-H), 7.089 (m, Ar-H), 
5.862 (m, Ar-H), 4.01 (s,1H), 2.191(s, NH2 proton); 
ESMS: 276.2 [M+1]. 
 
2,4-diphenylchromeno[3,4-e] [1,3]oxazin-5(4H)-one(4d): 
IR (KBr, υmax cm-1): 3090(CH str), 1590(-C=C str), 
1200(-C=N str), 1050(-C-O-C str); 1H NMR (400 MHz, 
CDCl3 δ / ppm): 8.184(m, Ar-H), 8.163 (m, Ar-H), 
7.487(m, Ar-H), 7.466(m, Ar-H), 7.454 (m, Ar-H), 
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7.447(m, Ar-H), 7.434(m, Ar-H), 7.532-7.522 (m, Ar-H), 
7.355 (m, Ar-H), 7.353 (m, Ar-H), 7.334 (m, Ar-H), 
7.332(m, Ar-H), 7.260 (m, Ar-H), 7.260 (m, Ar-H), 
206(m, Ar-H), 7.187 (m, Ar-H) 5.01 (s,1H); ESMS: 354.2 
[M+1]. 
 
2-methyl-4-phenylchromeno[3,4-e][1,3]oxazin-5(4H)-
one(4e): 
IR (KBr, υmax cm-1): 3100(CH str), 1650(-C=C str), 
1350(-C=N str), 1050(-C-O-C str); 1H NMR (400 MHz, 
CDCl3 δ / ppm): 7.504 (m, Ar-H), 7.485 (m, Ar-H), 7.334 
(m, Ar-H), 7.315 (m, Ar-H), 7.295 (m, Ar-H), 7.260(m, 
Ar-H), 7.122 (m, Ar-H), 7.104 (m, Ar-H), 7.085 (m, Ar-
H), 3.35 (s,1H), 1.5 (s, methyl proton); ESMS: 291.1 
[M+1] 
 
IV. BIOLOGICAL ACTIVITY 
The antibiotic potency can be determined using the 
microbial assays.  The basic principle of microbial assay 
lies in comparison of the inhibition of growth of bacteria 
by measuring concentration of the product to be 
investigated with that produced by known concentration 
of the antibiotic having a known activity. 
The methods used for assay are cup plate method and disc 
diffusion method.  The cup plate method is based on the 
diffusion of an antibiotic from a cavity through the 
solidified agar layer of a Petri-dish. Growth of inoculated 
microbe is inhibited entirely in a circular zone around a 
cavity containing a solution of the antibiotics. 
Antimicrobial activity of synthesized compounds was 
screened against 4 human pathogenic bacteria, two gram 
positive and two gram negative bacteria. Their respective 
MTCCNO numbers are, Escherichia coli (Gram-
negativeve_(2692), Pseudomonas aeruginosa (Gram-
negative)_(2453), Staphylococcus aureus (Gram-
positive)_(902), Bacillus subtilis (Gram-positive)_(441). 
The activities of the drug samples against 4 human 
pathogenic bacteria are tabulated in "Table 2". The 
antibacterial activity of the samples is assessed using the 
different concentration of the sample i.e., low, 
intermediate, high. The present investigation reveals that 
the zone of inhibition increased as the concentration of 
the sample increased. This is seen in case of the 
compounds 4a and 4c.  Hence the MIC (Minimum 
Inhibitory Concentration) of these samples that can 
inhibit bacterial growth is 10µl, 20µl and 30µl 
respectively. Thus the above samples are able to show 
antibacterial activity on Escherichia coli, Pseudomonas 
aeruginosa, Staphylococcus aureus and Bacillus subtilis. 
The standard drug streptomycin is found to be very 
effective anti-microbial agent.  Here it is found that the 
standard drug show antibacterial activity on both gram-
positive and gram–negative bacteria and it is found that 
the zone of inhibition increased as the concentration of 
the sample increased. 
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Table.1: Synthesis of oxazino quinoline-2-amine and 
oxazino quinoline derivatives and chromeno oxazin-5-one 
derivatives: 
S.
No 
Quinoline/ 
Coumarin 
   Amide Time 
(min) 
Yield 
% 
Prod
uct 
1 8-hydroxy-
quinoline 
acetamide 55 96 4a 
2 8-hydroxy-
quinoline 
benzamide 60 92 4b 
3 8-hydroxy-
quinoline 
urea 75 89 4c 
4 4- hydroxy 
coumarin 
benzamide 75 85 4d 
5 4- hydroxy 
coumarin 
acetamide 70 89 4e 
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Fig.3: Plausible mechanism for the synthesis of oxazino 
quinoline-2- amine and oxazino quinoline derivatives 
 
Table.2: Anti-Bacterial activity of drug sample 
S.NO Microorganism Concentration of the 
Sample 
  10µl 20µl 30µl 
4a Escherichia coli Ѵ3.7 Ѵ4.0 Ѵ4.7 
 Pseudomonas 
aeruginosa 
aeruginosa 
Ѵ3.0 Ѵ3.5 Ѵ4.0 
 Staphylococcus 
aureus 
Ѵ2.3 Ѵ2.5 Ѵ2.7 
 Bacillus subtilis Ѵ3.2 Ѵ3.5 Ѵ3.7 
4b Escherichia coli Ѵ1.1 Ѵ1.2 Ѵ1.4 
 Pseudomonas 
aeruginosa 
Ѵ Ѵ1.7 Ѵ1.9 
 Staphylococcus 
aureus 
Ѵ2.4 Ѵ2.7 Ѵ3.2 
 Bacillus subtilis - - - 
4c Escherichia coli Ѵ3.0 Ѵ3.2 Ѵ3.5 
 Pseudomonas 
aeruginosa 
Ѵ2.2 Ѵ2.7 Ѵ3.5 
 Staphylococcus 
aureus 
Ѵ2.5 Ѵ3.0 Ѵ3.5 
 Bacillus subtilis Ѵ2.5 Ѵ3.6 Ѵ4.0 
4d Escherichia coli Ѵ1.5 Ѵ2.0 Ѵ2.5 
 Pseudomonas 
aeruginosa 
Ѵ1.2 Ѵ1.7 Ѵ1.9 
 Staphylococcus 
aureus 
Ѵ1.4 Ѵ1.8 Ѵ2.0 
 Bacillus subtilis Ѵ1.5 Ѵ1.7 Ѵ2.1 
4e Escherichia coli Ѵ2.4 Ѵ2.5 Ѵ2.9 
 Pseudomonas 
aeruginosa 
Ѵ1.8 Ѵ2.2 Ѵ2.5 
 Staphylococcus 
aureus 
- Ѵ2.0 Ѵ2.3 
 Bacillus subtilis - - - 
 
VI. CONCLUSION 
In this present study, we report an efficient method for the 
synthesis of oxazino quinoline-2-amine derivatives, 
oxazino quinoline derivatives and chromeno oxazin-5-one 
derivative. This method has advantages like improved 
yield of products and less reaction times. 
 
ACKNOWLEDGEMENTS 
The authors wish to thank UGC for the facilities provided 
through UGC-MRP No. F.41-371/2012 to SPD, UGC-FIP 
to YVK and MS and DST-Advanced Analytical 
Laboratory, Andhra University, Visakhapatnam for the 
characterization facilities provided for the work. 
 
REFERENCES 
[1] D. J. Ramon and Y.miguel, "Asymmetric 
Multicomponent Reactions (amcrs): The New 
Frontier."Angew  chem  int ed, vol. 44,  pp. 1602 -
1634, March  2005. 
[2] A .Domling, "Recent Developments in Isocyanide 
Based Multicomponent Reactions in Applied 
Chemistry". Chem Rev., vol.  106 (1), pp. 17-89 , 
December 2006.  
[3] S.Tu,  B.Jiang, Y. Zhang, R. Jia, J. Zhang,  C. Yao 
and  S.  Feng, "An Efficient and Chemoselective 
Synthesis of N-substituted 2-aminopyridines via a 
Micro-wave Assisted Multicomponent Reaction". 
Org Biomol Chem, vol. 5, pp. 355-359, 2007. 
[4] R. D. Larsen, G.Corley, A. O. King, J. D.Carrol, 
P.Davis, T. R.Verhoeven, P. J.Reider, M. Labelle, J. 
Y.Gauthier, Y. B. Xiang, R. J.  Zamboni," Practical 
Route to A New Class of ltd4 Receptor Antagonists" 
J. Org. Chem., vol.  61, pp. 3398, 1996.  
[5] Y.L.Chen, K. C. Fang, J. Y. Shen, S. L. Hsu, C. 
C.Tzeng, "Synthesis and Bacterial Evaluation certain 
Quinoline derivatives", J. Med. Chem., Vol. 44, pp. 
2374-2377, June 2001. 
[6] G.I.Shakibaei, H.R.Khavasi, P.Mirzaei, A.Bazgir, "A 
Three-Component, One-Pot Synthesis of Oxazino 
quinolin-3-oneDerivatives" J.HeterocyclicChem. 
Vol. 45, pp. 1481-1484, October 2008. 
[7] M.A. Musa, J.S. Cooperwood, and M.O.F. Khan. "A 
review of coumarin derivatives in pharmacotherapy 
of breast cancer". Curr Med Chem. Vol. 15, pp. 
2664-79, 2008. 
[8] J. Neyts, E.D. Clercq and R .Singha, et al. J Med 
Chem. Vol. 52, pp. 1486,  2009. 
[9] K.N. Venugopala, V. Rashmi and B. Odhav, "Review 
on Natural Coumarin Lead Compounds for Their 
Pharmacological Activity", BiomedRes Int. vol. 96, 
pp.  3248, Febraury 2013. 
International Journal of Advanced Engineering Research and Science (IJAERS)                                [Vol-4, Issue-5, May- 2017] 
https://dx.doi.org/10.22161/ijaers.4.5.23                                                                                  ISSN: 2349-6495(P) | 2456-1908(O) 
www.ijaers.com                                                                                                                                                                            Page | 151  
[10] K. M. Khan, S. Iqbal, M. A. Lodhi et al.Bioorganic 
and Medicinal Chemistry, vol. 12 (81), pp. 963, 
2004. 
[11] A. A. Al-Amiery, Y. K. Al-Majedy, A. A. H. 
Kadhum, and A.B. Mohamad, "New Coumarin 
Derivative as an Eco-Friendly Inhibitor of 
Corrosion of Mild Steel in Acid Medium". 
Molecules, vol. 20 (1), pp. 366, September 2015. 
[12] M. Zabradnik, "The Production and Application  of 
Fluorescent Brightening Agents”. John Wiley and 
Sons: New York 1992. 
[13] R.D.Murray, J. Mendez and S.A. Brown, "The 
natural coumarins: Occurrence, Chemistry and  
Biochemistry”. John Wiley and Sons: New York 
1982. 
[14] X. Liu, J.M. Cole, P.G. Waddell, T-C. Lin, J. Radia 
and A.Zeidler. "Molecular origins of optoelectronic 
properties in coumarin dyes: toward designer solar 
cell and laser applications" J Phys Chem, vol. 116, 
pp. 727–737, January 2012. 
[15] Y . Hu, Y. Zhong, J. Li, L. Cai, H. L.i"synthesis and 
characterisation of microencapsulated 7-alkyloxy-4-
trifluoromethylcoumarin dyes". Color Technol, vol. 
127, pp.  335-339, October 2011. 
[16] S .Takizawa, C. Pérez-Bolívar, P. Anzenbacher and 
S. Murata." cationic iridium complexes coordinated 
with coumarin dyes – sensitizers for visible-light-
driven hydrogen generation". Eur J Inorg Chem, pp. 
3975, June 2012. 
[17]  N. Barooah, J. Mohanty, H. Pal, A.C Bhasikuttan," 
Non-Covalent Interactions of Coumarin Dyes with 
Cucurbit Uril Macrocycle: Modulation of Ict to Tict 
State Conversion". Org Biomol Chem, vol. 10  pp. 
5055-62,  May 2012. 
[18]  C. Ghatak, V.G. Rao, S. Mandal and N. Sarkar 
,"Photoinduced electron transfer between various 
coumarin analogues and N,N-dimethylaniline inside 
niosome, a nonionic innocuous polyethylene glycol-
based surfactant assembly".Phys Chem, vol. 14, pp. 
8925-35, March 2012. 
[19] B. Liu, R. Wang, W.Mi, X.Li and H. Yu." Novel 
branched coumarin dyes for dye-sensitized solar 
cells: significant improvement in photovoltaic 
performance by simple structure modification".J 
Mater Chem, vol. 22,  pp.15379-15387, June 2012. 
[20] S.S. Anufrik, V.V. Tarkovsky, G.G. Sazonko, M.M. 
Asimov,"New laser dyes based on 3-
imidazopyridylcoumarin derivativesJ Appl 
Spectrosc".  Vol. 79,  pp.46- 52, March 2012. 
[21] L. Chen, T-S Hu and Z-J Yao, "Development of new 
pyrrolocoumarin derivatives with satisfactory 
fluorescent properties and notably large stokes 
shifts". Eur J Org Chem, pp. 6175-6182, 2008. 
[22] M.N. Elinson, A.S. Dorofeev and  S.K. Feducovich, 
etal."Electrochemically induced chain transformation 
of salicylaldehydes and alkyl cyanoacetates into 
substituted 4H-chromenes". Tetrahedron Lett. Vol. 
47, pp.7629-7633, October 2006. 
[23]  W. Sun, L.D. Cama, E.T. Birzin, et al. "6h-
benzo[c]chromen-6-one derivatives as selective erβ 
agonists". Bioorg Med Chem Lett.  Vol. 16,  
pp.1468-72, March 2006. 
[24] A.V. Stachulski, N.G. Berry and  A.C. Lilian Low et 
al. “Identification of isoflavone derivatives as 
effective anticryptosporidial agents in vitro and in 
vivo”.  J Med Chem. Vol.49  pp.1450 – 1454,  2006  
[25] M. Iranshahi, M. Askari, A .Sahebkar, Hadjipavlou-
Litina D. DARU,  “Evaluation of antioxidant, anti-
inflammatory and lipoxygenase inhibitory activities 
of the prenylated coumarin umbelliprenin". J Pharm 
Sci, vol.17, pp. 99, June 2009. 
[26]  D. Gantimur, A.I. Syrchina and  A.A Semenov. 
"Review on Natural Coumarin Lead Compounds for 
Their Pharmacological Activity". Chem Nat Compd. 
Vol. 22 ,pp.103-104, 1986. 
[27] R. Qiao, Y.S. Woon, D. Zhiyun, Z. Kun, W.  Jian, 
"Expeditious Assembly of a 2-Amino-4H-Chromene 
Skeleton by Using an Enantioselective Mannich 
Intramolecular Ring Cyclization–Tautomerization 
Cascade Sequence". Chem Eur J,vol. 17, pp.7781–
7785, 2011. 
[28]  M. Vosooghi,  S. Rajabalian,  M.Sorkhi,  M. 
Badinloo, M. Nakhjiri, and A.S. Negahbani, 
"Synthesis and Cytotoxic Activity of Some 2-amino-
4-aryl-3-Cyano-7- (dimethylamino) -4H- 
Chromenes". Res Pharm Sci, vol. 5(1), pp. 9–14, 
2010. 
[29] M.H. Mosslemin, M.R. Nateghi, R. Mohebat , "A 
clean synthesis of oxazino[5,6-f]quinolinone and 
naphtho[1,2-e]oxazinone derivatives" Monatsh   
Chem.,vol.139, pp. 1247- 1250, April 2008. 
[30] V. Nair, S. Devipriya, S.Eringathodi, " efficient 
synthesis of [1,3]oxazino[2,3-a]quinoline derivatives 
by a novel 1,4-dipolar cycloaddition involving a 
quinoline-dmad zwitterion and carbonyl compounds" 
Tetrahedron Letters., vol. 48, pp. 3667-3670, 
Febraury 2007. 
[31] S.S.S. Abuthahiri, A.J.A. Nasser, S.  Rajendran, G. 
Brindha, "Synthesis, spectral Studies and 
antibacterial activities of 8-hydroxquinoline 
Derivativesand its metal complexes "Chemical 
Science  Transactions., vol. 3(1), pp.303-313,  2014. 
 
 
 
